Growth-related variations in the glycosaminoglycan synthesis of ultraviolet light-induced murine cutaneous fibrosarcoma cells.
Glycosaminoglycan synthesis was studied in cell populations of ultraviolet light-induced murine cutaneous fibrosarcoma cells under conditions of varying growth rates in vitro. After labeling with the precursors, 3H-glucosamine and 35SO4, sulfated glycosaminoglycans recoverable by direct proteolysis of the culture monolayers increased approximately 5-fold on a per cell basis from sparsely populated, exponential cell cultures (greater than 85% of cells in S, G2, or M phases) to stationary cultures inhibited by high cell density (greater than 50% of cells in G1). Within this cell surface-associated material, the relative ratio of heparan sulfate to the chondroitin sulfates was approximately 60/40% under conditions of exponential growth; in the growth-arrested cultures, the reverse ratio was found. The substratum attached material, obtained from the flask surface after ethyl glycol bis(beta-aminoethyl ether)-N,N'-tetraacetic acid (EGTA)-mediated detachment of the monolayers, contained relatively more hyaluronic acid, heparan sulfate, and chondroitin sulfates in the most actively proliferating cultures compared with the growth-inhibited cell populations. Furthermore, heparan sulfate and the chondroitin sulfates, which were enriched in the substratum material and in the cell pellet of exponential cultures, showed a relative shift to the cell surface-associated compartment (releasable by mild trypsinization after EGTA-mediated cell detachment) and to the compartment loosely associated with the pericellular matrix (i.e., released into the supernatant during detachment of the monolayers in the presence of EGTA). These results demonstrate that a variety of differences in the quantities, relative compositional ratios, and cell compartment distributions of hyaluronic acid and sulfated glycosaminoglycans occur in fibrosarcoma cell populations which vary in their rate of cell growth consequent to cell density in culture.